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CORRELATION OF MAP UNITS
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DESCRIPTION OF MAP UNITS

SEDIMENTARY ROCKS

Qs SURFICIAL DEPOSITS (Holocene and Pleistocene)—Unconsolidated, poorly to well sorted, poorlg to moder-
ately well stratified; includes alluvial, colluvial, glacial, marine, lacustrine, and eolian deposits. Locally

includes reworked volcanic ash and debris flow deposits. Alluvial deposits range from coarse subangular rock
fragments to fine sand and silt; considerable reworked pumice near volcanic centers. Colluvial depf)siis
include coarse, angular rubble forming landslides, talus cones, and rock glaciers as well as weakly stratified
silty rock debris and stony organic silt forming solifluction deposits. Glacial deposits include poorly sorted
nonstratified drift forming end, lateral, and ground moraines and moderately well sorted and stratified
ice-contact and outwash deposits. Marine deposits consist of moderately stratified and sorted sand and gravgl
on beaches, wave-cut scraps at several elevations, and mud and silt in estuaries. Lacustrine deposits consist
mainly of fine sand and silt. Eolian deposits forming dunes 10 to 20 m high are largely of sand and pumice.
Large areas are covered by organic silt swamp deposits

Tmr MILKY RIVER FORMATION (Pliocene)—The Milky River Formation, named but not defined by Galloway
(1974, p. 381, 384), is here adopted. Type locality here designated as on the northeast spur (secs. 14, 15,

and 22, T. 48S., R.69 W.) of unnamed mountain 12 km east of Bear Lake; name selected for the Milky River
which lies west of this mountain. At type locality formation is about 1525 m thick and consists of volcanogenic
nonmarine sedimentary rocks with interlayered flows and sills. Lower part consists of 1000'm of nearly all
fluvial coarse, volcanic sandstone and cobble-boulder conglomerate, highly crossbedded and channeled.
Rocks poorly indurated, dark brown to gray, with clasts composed almost entirely of volcanogenic f:lebris.
Upper part contains numerous porphyritic andesite flows, lahars, and tuff beds interlayered with the
sedimentary rocks; volcanic rocks thicker and more numerous upward. One flow unit near top dated at 3
m.y. (F. H. Wilson, unpub. data, 1979). Clasts in lahars as large as 2 m. Fumarolic channels in some
tuffaceous units with some alteration around channels. Unconformably overlies Bear Lake Formation and
unconformably underlies volcanic flows and surficial deposits

Thbl BEAR LAKE FORMATION (late and middle(?) Miocene)—Named by Burk (1965, p. 89-92) for exposures

above and eastward from Bear Lake. Type locality here clarified as on southeast slope (secs. 27 and 28,T. 48
S., R. 69 W.) of mountain 10 km east of Bear Lake, Chignik A-7 and Port Moller D-1 quadrangles. In
mapped area, formation is 1000 to 1525 m thick and consists of inner neritic and nonmarine sandstone,
conglomerate, siltstone, shale, and thin coal beds. Formation is rhythmically bedded in units 1 to 10 m in
thickness; individual beds range from 6 cm to 1 m in thickness. Rocks dark brown to pale yellowish brown.
Sandstone moderately well sorted and grains moderately well rounded. Conglomerate made up of well-
rounded clasts, about a third of which are quartz and chert, a third volcanic fragments, and the remainder
lithic sedimentary clasts. Crossbedding and channeling common in lower part of formation. Abundantly
fossiliferous in well defined horizons in upper part; fossils mainly pelecypods, gastropods, and echinoids of
late Miocene age (Louie Marincovich, Jr., and C. W. Allison, written commun., 1978). Unconformably
overlies Meshik and Tolstoi Formations and unconformably underlies the Milky River Formation
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TOLSTOI FORMATION (Eocene and Paleocene)—The Tolstoi Formation, named and defined by Burk (1965,

p. 83-85, 189) who designated type locality on east shore of Pavlof Bay and in adjacent hills from Cape
Tolstoi and Tolstoi Peak northward to entrance to Canoe Bay, is here adopted. In mapped area, the Tolstoi
includes all sedimentary rocks above the Hoodoo Formation and unconformably below the Meshik
Formation. The Tolstoi, a nonmarine sedimentary rock unit with high percentages of volcanic clasts, is well
exposed on east slope of the mountain between Windy Bay and Portage Bay insec. 27, T.46S.,R. 60 W., at
300 m elevation and continuing northwest approximately 3 km. The Tolstoi is about 1500 m thick and
consists of thin- to medium-bedded sandstone, siltstone, conglomerate, shale, and coal in units 10 to 50 m
thick. Lower part is mainly interbedded dark carbonaceous siltstone and tan sandstone with minor coal beds.
Upper part is dominated by thick conglomerate interbedded with sandstone, siltstone, and shale. Clasts in
conglomerate maiinly mafic volcanic rocks with up to 10 percent chert and quartz and rare granitic clasts.
Sandstone is of sinilar composition. Siltstone contains considerable sand. Sills common particularly in shale
and coal intervals, few flows present. Formation unconformably overlies the Hoodoo, Chignik, and Naknek
Formations and umconformably underlies the Meshik and Bear Lake Formations. Plant fossils are common
and indicate formation in mapped area is of Paleocene and Eocene age (J. A. Wolfe, oral commun., 1979)

HOODOO FORMATION (Upper Cretaceous)—The Hoodoo Formation, named by Burk (1965, p. 59-63, 182)

for nearby Hoodioo Mountain near Port Moller with type section in exposures southeast of Hoodoo
Mountain and alomg west side of Beaver River valley, is here adopted. In mapped area, formation, as much
as 500 m thick, comsists of rhythmically bedded black shale, splintery dark siltstone, and thin dark sandstone.
Sandstone beds 01.3 to 1 m thick, siltstone and shale beds 1 to 2 m thick. Sandstone beds are graded and
overlain by siltstome with convolute bedding, flame structures, and rip-up clasts, which in turn is overlain by
laminated siltstone and shale all characteristic of turbidite deposition in deep water. Exposures limited to
areas near present Pacific Ocean coastline. Conformably overlies the Chignik Formation; contact with the
Chignik is gradational. Unconformably underlies Tolstoi Formation. Ammonites and pelecypods from the
formation indicate an early Maestrichtian (Late Cretaceous) age (D. L. Jones, written commun., 1979)
slightly younger than the Chignik Formation

CHIGNIK FORMATION (Upper Cretaceous)—Named by Atwood (1911, p. 25, 41-48) for exposures at Chignik

Lagoon and Chignik Bay with its type section in Whalers Creek near Chignik Lagoon. The section on north
shore of the lagooin between cove (Boomers Cove) 1.5 km north of the airstrip and the sand spit at entrance
to lagoon is more completely exposed than that at type section and is here designated a reference section.
The Chignik Formation is a cyclic near-shore marine and nonmarine sedimentary rock unit consisting of
sandstone, pebble:-cobble conglomerate, siltstone, shale, and coal about 500 m thick. Sandstone is medium
dark gray to’brown, fine to medium grained, medium bedded to massive, carbonaceous, and friable; consists
mainly of quartz, cthert, and feldspar grains with as much as 25 percent lithic fragments; commonly channeled
and crossbedded with pebble-lag gravel in channels. Conglomerate made up of clasts mainly of black, gray,
green, and red chert, white quartz, granitic rocks, and minor volcanic rocks; some conglomerate consists
entirely of black chert pebbles. Siltstone is dark, sandy, and micaceous. Bituminous ccal in beds 0.3 to 2 m
thick. Rocks are commonly calcareous, and some sandstone units are sideritic. Fosiils locally abundant
mainly pelecypodss and ammonites indicating a Campanian and early Maestrichtian (Late Cretaceous) age
(D. L. Jones, writtten commun., 1979) Unconformably overlies Herendeen Limestone and Staniukovich
Formation and cornformably underlies the Hoodoo Formation

HERENDEEN LIMESTONE (Lower Cretaceous)—Named by Atwood (1911, p. 25, 39) for exposures at

Herendeen Bay wiith type section just east of Mine Harbor. Exposures in the mapped area limited to a few
small areas along Broad, Braided, and Landlocked Creeks. Section consists of about 30 m of thin-bedded
calcarenite, composed mainly of Inoceramus prisms, and thin limy sandstone; all light gray in color. Locally
may be mapped with the Staniukovich Formation. Gradationally overlies Staniukovich Formation and

unconformably underlies Chignik Formation

STANIUKOVICH FORMATION (Lower Cretaceous and Upper Jurassic)—Named by Atwood (1911, p 25, 38)

for exposures at itts type section at Staniukovich Mountain near Port Moller. In mapped area, formation
consists of thin-bedded feldspathic to arkosic sandstone. Thickness as much as about 300 m. Mainly tan to
greenish-yellow sandstone, the greenish-yellow rock commonly spotted with laumontite. Rocks characteris-
fically contain abundant pelecypods throughout of the genus Buchia indicating a Kimmeridgian (Late
dJurassic) to Berriasian (Early Cretaceous) age (D. L. Jones and J. W. Miller, written commun., 1978).
Conformably and gradationally overlies the Naknek Formation. Gradationally underlies the Herendeen
Limestone and locally may include rocks of that stratigraphic unit; elsewhere unconformably underlies the
Chignik Formation

NAKNEK FORMATION (Upper Jurassic)—Named by Spurr (1900, p. 169-171, 179, 181) for exposures at

Naknek Lake. Marine sedimentary rock unit widespread on the Alaska Peninsula. In mapped area, formation
consists of two unnamed members with a combined thickness of 1500 to 1800 m. The lower member is
mainly an arkosic sandstone and conglomerate, light to medium gray, fine to coarse grained, and generally
thick bedded to massive; commonly crossbedded and laminated with magnetite grains forming dark
laminae. Granitic clasts form a major part of the conglomerate; clasts of chert and white quartz in about equal
proportions form the remainder. Lower member, a near-shore to fluvial nonmarine deposit with moderately
abundant carbonized plant debris, contains sparse Buchia of Oxfordian age. The upper member is mainly a
dark-gray sandy siltstone and shale with a few thin sandstone interbeds and moderately abundant limestone
concretions; contains abundant pelecypods of the genus Buchia and sparse ammonites indicating an
Oxfordian and late Kimmeridgian (Late Jurassic) age, according to D. L. Jones and d. W. Miller (written
commun., 1978). Disconformably(?) overlies the Shelikof Formation and conformably and gradationally
underlies the Staniukovich Formation

SHELIKOF FORMATION (Middle Jurassic)—Named by Capps (1923, p. 97 -101) for exposures on northwest

shore of Shelikof Strait. Dark-olive-gray siliceous siltstone with thin silty sandstone interbeds and numerous
concretions of limestone and marcasite. In the mapped area exposed along the sole of a thrust fault in the
mountains between head of Through Creek and Conglomerate Creek. Section about 150 to 180 m thick.
Contains abundant ammonites, mainly Cadoceras and Pseudocadoceras, indicating an early to middle
Callovian (Middle Jurassic) age (R. W. Imlay, written commun., 1978). Disconformably(?) underlies Naknek
Formation. Base of Shelikof not exposed
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VOLCANIC ROCKS

ASH AND DEBRIS FLOW DEPOSITS (Holocene and Pleistocene)—Pumice, ash, and ash-flow tuffs typically

unconsolidated and nonwelded, unsorted to moderately well sorted, and poorly to moderately well stratified.
Ash-flow tuffs are composed of pumice and scoria bombs as much as 60 cm in diameter in a matrix of fine to
coarse ash, pumice, and lithic fragments and range in composition from basaltic andesite to rhyolite, but most
are dacite. Compositional zoning is common with silicic basal tuffs overlain by more mafic andesite tuffs.
Air-fall components confined largely to areas adjacent to volcanic centers. Most of the ash-flow tuff results
from major eruptions of Aniakchak and Veniaminof Volcanos about 3,300 to 3,700 years B.P. and are
distributed up to 50 km from their eruption sites (Millet and Smith, 1977, p. 173-174)

VOLCANIC ROCKS, UNDIVIDED (Holocene and Pleistocene)—Dacite, andesite, and basalt lava flows, vol-

canic breccia, lahars, and explosion debris flows. Basal flows at Aniakchak and Veniaminof Volcanos mainly
andesite, two-pyroxene andesite, olivine andesite,and basalt; upper flows largely dacite. Black Peak\main]y a
dacite center. Individual flows commonly 10 to 30 m thick. Flows are coarse grained to glassy, light gray to
black, and commonly vesicular. Lahar and breccia flows mainly 30 to 50 m thick, steep sided, and short;
individual blocks are as large as 15 m in a matrix of small clasts and volcanic mud

CINDER AND SPATTER CONES (Holocene and Pleistocene)—Parasitic cones 30 to 300 m high, steep sided,

and commonly with small circular depressions at top. Rocks are mainly dacite; highly scoriaceous to
porphyritic glassy and in cinder-size spatter fragments to bombs 1 m long. Pahoehoe-type flow fragments
associated with some cones. Large concentration of cones associated with Veniaminof Volcano; approxi-
mately 40 cones form a belt 6 km wide with a N. 40 W. strike

DACITE (Pliocene to Oligocene)—Finely crystalline to glassy, light to dark gray and black, porphyritic with

euhedral quartz, amphibole, anc rare pyroxene crystals. Forms flows 30 to 100 m thick; commonly columnar
jointed

ANDESITE (Pliocene to Oligocene)—Porphyritic to glassy, dark gray to black, fine to coarsely crystalline.

Phenocrysts of plagioclase, hornblende, and pyroxene. Flows 10 to 30 m thick; commonly columnar jointed.
Locally includes volcanic breccia, lahars, and tuff

BASALT (Pliocene to Oligocene)—Porphyritic to glassy, crystalline to earthy, commonly vesicular, dark greenish

gray to black. Generally with well-developed columnar jointing. Phenocrysts of olivine and rarely
hornblende. Vesicles filled with zeolites. Volcanic breccia and lahars commonly interlayered with flows

MESHIK FORMATION (Oligocene and Eocene)—Named by Knappen (1929, p. 198-201) for exposures along

sides of valleys of Meshik River and Meshik Lake. Formation well exposed in mountains south of the Meshik
River, along Rudy and Wolf Creeks; at least 1500 m thick and consisting of coarse volcanic rubble, lahars,
basalt and andesite flows, tuff, and minor volcanogenic sedimentary rocks. Lahars and rubble flows
composed of basaltic volcanic mud with clasts as large as 1 m, but mostly in the cobble size range, are
characteristic of formation. Individual flows to 30 m thick. Vesicular basalt and andesite flows intetlayered
with the lahars and rubble flows. Rock dark brown, green, and black. Flows locally enclose petrified wood
and some vitric tuff and contain abundant leaves-of late Eocene age (J. A. Wolfe, oral commun., 1978). K-Ar
dates of 30 to 35 m.y. on basalt (F. H. Wilson, unpub. data, 1979). Unconformably overlain by Bear Lake
Formation and unconformably overlies the Tolstoi Formation

VOLCANIC ROCKS, UNDIVIDED (Tertiary)—Includes flows, tuffs, lahars, and volcanic breccia

INTRUSIVE ROCKS

RHYOLITE PLUG DOME (Pliocene or Miocene)—Small felsic domal structure in northeastern part of mapped

area. Porphyritic, vesicular, distinct domal banding. Commonly altered and mineralized (Yount and others,
1978). Light gray to reddish gray. Large quartz phenocrysts

ANDESITE PLUG DOME (Miocene)—Hypabyssal plug domes with associated dike and sill complex. Fine to

medium crystalline, homblende bearing. Mostly along Pacific coast side of Alaska Peninsula and on offshore
islands. Commonly altered and mineralized (Yount and others, 1978). K-Ar ages of 7 to 16.5 m.y. (F. H.
Wilson, unpub. data, 1979)

QUARTZ DIORITE (Miocene)—Mainly confined to Devils Bay batholith. Medium to coarse grained, equigranu-

lar, homblende and biotite bearing; rarely with small secondary biotite crystals. Mafic zenoliths moderately
common. Well-developed hornfels zone in surrounding sedimentary and plutonic rocks. K-Ar age of 6 to 10
m.y. (Wilson, 1978)

GABBRO (Miocene)—Small pluglike plutons and associated thick sills and dikes. Sills 20 to 50 m thick form

islands along Pacific coast and are composed of plagioclase and pyroxene, dark green to black. Confined
mostly to northeastern part of mapped area. One K-Ar age of 9.25 m.y. (F. H. Wilson, unpub. data, 1979)

DACITE PLUG DOME (Miocene and Oligocene)—Numerous small hypabyssal plug domes and associated dikes

and sills; most numerous in northeastern part of area near Pacific Ocean coastline. Fine to coarse crystalline,
light to dark gray, with phenocrysts of quartz, biotite, and homblende. K-Ar ages of 10 t0 35 m.y. (Wilson,
1978)

BASALT PLUG DOMES (Oligocene)—Small plug domes and associated dike and sill swarms. Commonly with

surrounding volcanic rubble flows and lahars. Fine to coarse crystalline, porphyritic to glassy with pyroxene
phenocrysts; rarely with hornblende or olivine phenocrysts. Commonly with well-developed columnar
jointing. K-Ar ages of 30 to 35 m.y. (F. H. Wilson, unpub. data, 1979)

DIORITE (Oligocene and Eocene)—Small plutons of medium- to coarse-grained hornblende-bearing equigranu-

lar rocks with some small biotite crystals. Commonly altered and mineralized (Yount and others, 1978).
Some of the rocks porphyritic with hornblende crystals to 1 cm. K-Ar dates of 32 to 40 m.y. (F. H. Wilson,
unpub. data, 1979)

GRANODIORITE (Paleocene)—Biotite granodiorite of the Semidi Islands batholith. Medium- to coarse-grained

rock dated by K-Ar method, using new decay constants, at 59.3 m.y. (Kienle and Turner, 1976, p. 9-11)

INTRUSIVE ROCKS, UNDIVIDED (Tertiary)—Small stocks and plugs mainly hypabyssal fine- to medium-

grained rocks

Contact—Dotted where concealed

é ---  Fault—Dashed where approximately located or inferred; queried where doubitful; dotted where concealed. U,
upthrown block; D, downthrown block. Arrows indicate relative lateral movement
AAA..... Thrust or high-angle reverse fault—Dotted where concealed. Sawteeth on upper plate

Folds—Showing trace of axial plane. Dashed where inferred or approximately located; dotted where concealed.
Arrow indicates direction of plunge
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_* =y Syncline
* Hot spring
g Glacier ¥
Ty Crater rim
@ Vents and cinder cones

A—— A’ Crosssection. See Detterman and others (1981)

DISCUSSION

Sedimentary rocks in the Chignik and Sutwik Island quadrangles contain numerous fossils. These fossils aided
greatly in the mapping and correlation of stratigraphic units and provided information about the environment of deposi-
tion, paleoclimatic, and paleoecologic conditions. Evidence of former lifeforms is present in all stratigraphic
units. A total of 159 collections of megafauna and 69 of megaflora were made during the 1977 and 1978 field seasons.
Check1'ists of fossils (tables 1 through 9) and stratigraphic sections are included with the locality map.

T'he oldest exposed sedimentary rocks, assigned to the Shelikof Formation, are of Middle Jurassic (Callovian) age.
This unit, approximately 200 m thick, is composed of dark-olive-gray siliceous siltstone with thin interbeds of silty
sandstione and numerous small Timestone concretions; it was deposited in moderately deep water with a low influx of
clastic material. The most abundant fossils are the free-swimming type cephalopods Cadoceras and Pseudocadoceras;
bottom-dwelling bivalves occur but are not abundant. The ammonites are characteristic of the lower and middle members
of the: Shelikof Formation at its type locality (R. W. Imlay, written commun., 1978) and correlate closely with ammonites
in British Columbia, Oregon, and California (Imlay, 1975).

T'he Upper Jurassic Naknek Formation disconformably overlies the Shelikof Formation. In the map area, the Naknek
consisits of two unnamed members--a Tower primarily fluvial nonmarine sandstone and conglomerate unit, and an upper
marine: siltstone, shale, and sandstone unit. The lower arkosic sandstone and conglomerate member was deposited in a
fluviall to fluvial-deltaic environment and contains considerable carbonized plant debris and a few pelecypods of the
genus |Buchia. The upper marine member contains abundant specimens of several species of Buchia indicating an age of
Oxfordiian to late Kimmeridgian (Late Jurassic) according to D. L. Jones and J. W. Miller (written commun., 1978,

1979). A few other pelecypods and a few ammonites were also found in the marine beds. The pelecypods probably lived in
a highi-energy environment in less than 200 m of water. The Naknek Formation ranges between 1131 and 1800 m in thickness
in the: mapped area. The two members are conformable, and the formation conformably underlies the Staniukovich
Format.ion.

The Staniukovich Formation consists of about 300 m of thin-bedded tan to greenish-yellow feldspathic to arkosic
sandstione with laumontite deposited in a shallow marine environment. Numerous pelecypods of the genus Buchia are found
througlhout the unit and indicate a late Kimmeridgian (Late Jurassic) to Valanginian (Early Creaceous) age according to
D. L. Jones and J. W. Miller (written commun., 1978, 1979). Locally the formation gradationally underlies the Herendeen
Limestione; elsewhere it unconformably underlies the Chignik Formation.

Eixposures of the Herendeen Limestone in the map area are restricted to a few small areas along Broad, Braided, and
Landloicked Creeks. The formation consists of about 30 m of thin-bedded 1light-gray calcarenite composed mainly of
Inoceriamus prisms deposited in a high-energy marine environment. Identifiable fossils were not found in the Herendeen
Timestione in the map area, but similar beds in the Kamishak Hills, 350 km to northeast, contain ammonites and pelecypods
of Hauterivian to early Barremian (Early Cretaceous) age (Jones and Detterman, 1966). The Herendeen Limestone
unconfiormably underlies the Chignik Formation.

The Chignik Formation is a cyclic nearshore marine and nonmarine sedimentary unit about 500 m thick consisting of
sandst.one, pebble-cobble conglomerate, siltstone, shale, and coal. The beds contain moderately abundant megafauna and
megaflora remains indicating a Late Cretaceous (Campanian to early Maestrichtian) age (D. L. Jones and J. W. Miller,
written commun., 1978, 1979; R. A. Spicer, written commun., 1980). Nonmarine fluvial-deltaic beds consist mainly of
channe1-fil11 deposits of sandstone and conglomerate with associated coal beds. Fossil leaves occur in the sandstone and
shale strata associated with the coal beds. Pelecypods and ammonites are found mainly in nearshore neritic and
shoref'ace sandstone, locally in great abundance. Inoceramus and Canadoceras are the diagnostic forms for the Chignik.
The formation unconformably overlies the Herendeen Limestone, and the Staniukovich and Naknek Formations, and
conformably underlies the Hoodoo Formation.

a South |

Black rhythmically bedded shale, dark splintery siltstone, and thin sandstone, all of deep-water origin and in part
turbidites, comprise the Hoodoo Formation. Megafaunal remains consist only of free-floating ammonites and a few
Inoceramus carried in by turbidity currents. On the basis of this meager megafaunal data, D. L. Jones (written commun.,
1978) has assigned an age of early Maestrichtian (Late Cretaceous), slightly younger than the Chignik Formation, to
these beds. Field relations support this age assignment because in all localities where the underlying beds are
exposed, the Chignik Formation conformably underlies the Hoodoo Formation. A major stratigraphic unconformity occurs
between the Hoodoo and the overlying Tolstoi Formation.

Tertiary rocks of the Alaska Peninsula are domifantly nonmarine volcaniclastic sedimentary and volcanic rocks. The
Tolstoi Formation, the oldest Tertiary unit exposed in the map area, is about 1380 to 1500 m thick and comprises massive
conglomerate composed mainly of volcanic clasts, thin-bedded to massive sandstome, siltstone, shale, tuff, and coal
deposited in a fluvial environment. The numerous conglomerate beds are channel-fill deposits. An abundant megaflora is
found in the fine-grained rocks that ‘represent overbank and flood-plain deposits. Excellent specimens are also obtained
from some tuff beds. The lower part of the stratigraphic. sequence is mainly dark siltstone with massive sandstone
interbeds that contain a fossil flora of early late Paleocene age (J. A. Wolfe, written commun., 1980); overlying these
beds are massive sandstone and siltstone units containing a fossil flora of latest Paleocene age. These beds do not
contain the volcanic debris or conglomerate characteristic of the upper part of the section, which is of early Eocene
age according to Wolfe (written commun., 1980). The formation is internally comformable, but a major period of erosion
preceded deposition of the Tolstoi; the basal beds rest unconformably upon strata ranging in age from Upper Jurassic
(Naknek Formation) to Upper Cretaceous (Hoodoo Formation).

The Meshik Formation is a volcanic unit that contains a few intervals of volcaniclastic sedimentary rocks. Only a
few collections were made from these rocks; one collection contained numerous specimens of the pelecypod Ostrea, a form
which lived in a shallow estuarine environment and is regarded as Eocene to Oligocene in age according to L. N.
Marincovich (written commun., 1978). The other collections consist of megaflora preserved in sandstone and water-laid
tuff beds. These numerous excellent specimens are characteristic of the late Eocene (Wolfe, written commun., 1980).
Many well-preserved petrified logs are found throughout the formation, some occurring in growth positions along the
shore of Kujulik Bay. The wood indicates a diverse hardwood element found in the present-day warm to hot climates with
abundant precipitation (R. A. Scott, written commun., 1980). The Meshik Formation unconformably overlies the Tolstoi
Formation and is unconformably overlain by the Bear Lake Formation.

The Bear Lake Formation is 1000 to 1525 m thick and consists of inner neritic and nonmarine sandstone,
conglomerate, siltstone, shale, and thin coal beds in rhythmically bedded units 1 to 10 m thick. An abundant marine
megafauna is present in the upper 125 m of the formation. It consists mainly of pelecypods and gastropods but includes
some well-preserved echinoids. The genera are all characteristic of a shallow water environment, probably very near to
shoreline according to L. N. Marincovich (written commun., 1979), and are correlated with the Wishkahan Stage (late
middle to early late Miocene) of the Pacific Northwest molluscan chronology. The basal Unga Conglomerate Member (Burk,
1965) is not recognized in the map area.

The youngest (pre-Quaternary) exposed consolidated sedimentary unit is the nonmarine fluvial volcaniclastic Milky
River For_'mation present along the Bristol Bay side of the Alaska Peninsula. These beds contain a few plant scraps, but
no identifiable remains were found.
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